Follow the money: Does the financial sector intermediate natural resource windfalls?
Introduction
An extensive literature has not only shown that natural resources can exacerbate challenges of macroeconomic management, but points to a fundamental problem faced by producers of natural resources: how to transform subsoil wealth into productive assets such as financial, human and physical capital (van der Ploeg and Venables, 2012) . The need to absorb windfalls gains and manage them appropriately has been discussed extensively by academics and policy makers alike.
An equally large literature has shown the importance of the financial system for economic development. One of its primary functions is to intermediate domestic savings into domestic investment. The financial system should thus serve as an important absorption tool for windfall gains, such as arising from natural resource rents. While a recent literature has explored the importance of financial development for fiscal policy space 1 , monetary policy transmission 2 and exchange rate choice 3 , there is a limited literature on the effectiveness of the financial system in absorbing and intermediating natural resource rents. A limited role for the financial sector may lead to inefficient investment, waste of resources, amplified business cycles, and poor intertemporal allocation. This is may be especially relevant in the many capital-scarce developing countries that specialize in natural resource extraction, which also tend to have small financial sectors and weaker governance.
This paper gauges whether natural resource windfalls are associated with changes in financial sector deposits and lending, using a panel dataset of over 150 developed and developing countries over the period 1970 to 2008, covering a period of high commodity price volatility. While previous papers have shown a negative relationship between natural resource abundance and financial sector development (Beck, 2011; Bhattacharya and Hodler, 2014) , endogeneity challenges have prevented researchers from drawing causal inferences. We address endogeneity by relating changes in domestic sector lending and deposit taking by the financial system to exogenous changes in natural resource rents. Specifically, we develop a novel methodology to isolate windfalls arising from unexpected and exogenous world price changes that affect a country's effective natural resource export price from those arising from increased production or from reduced unit production costs. By focusing on unexpected changes in prices and applying structural VAR methods, we address identification concerns related to cross-country explorations of the relationship between natural resources and financial development. Specifically, by observing on a high-frequency basis the adjustment of financial system indicators to changes in a country's natural resource rents, it is easier to control for other unobserved country-level factors. Similarly, by focusing on the price component in the resource change, we better control for endogeneity, as price changes are all but outside the control of individual countries.
Theory makes contradictory predictions on the relationship between changes in natural resource rents and financial sector lending and deposits. On the deposit and funding side, higher natural resource rents can result in higher deposits for a country's banking system if they are saved domestically. On the other hand, windfall gains can also lead to a shift of wealth out of the domestic financial system, either into foreign investment conduits and offshore sovereign wealth funds, or into non-financial wealth, especially in the case of inefficient financial sectors. 4 On the lending side, windfall gains from natural resources, higher incomes and the consequent expansion of the non-traded goods sector can lead to higher private demand for financial services, including consumer credit. Moreover, there is evidence that natural resource booms lower constraints to international borrowing by increasing collateral and raise public demand for loans (Mansoorian, 1991; Manzano and Rigobon, 2007) . On the other hand, the traded sector might suffer as natural resource rents lead to more resource extraction, crowding out of the non-resource sector 5 and thus resulting in lower demand for external finance. Finally, windfall gains or losses may have asymmetric effects on the financial system.
Controlling for the level of financial development, inflation, GDP growth and country fixed-effects, we find a relative decline in the volume of financial sector deposits in countries that experience an unexpected natural resource windfall. While we find that financial system deposits tend to increase following the windfall -which is the optimal response to a transitory shock -comparing countries with similarly booming economies as captured by total GDP growth, we find that those countries where the boom is induced by an unexpected positive shock to the exogenous world price of its basket of natural resources experience a relative decline in private financial sector deposits. Moreover, we find that the relative volume of private sector lending also declines, although the decline in lending is mostly due to the 4 The normative approach to how a country should consume or invest a resource windfall is described in detail in van der Ploeg and Venables (2012, 2013) . Based on the permanent income hypothesis, they conclude that windfall revenue should be saved abroad at a level that smooths consumption over time. If future revenues are uncertain then additional savings in a stabilization or sovereign wealth fund are warranted. However, capital scarce developing countries should consider public investment, a reduction in distortionary taxation, and using windfall revenue to relax foreign borrowing constraints and thus saving less abroad. 5 As predicted by standard models of Dutch disease. See for example Neary (1988) and Corden and Neary (1982) .
decrease in deposits. 6 The smaller role for the financial sector in intermediating the mineral boom may be a reason why the quality of investment decisions decreases (as proxied by an increase in the share of non-performing loans) and may help to explain why natural resource rents tend be associated with slow aggregate growth in countries with less developed (financial)
institutions. These country level results hold across different types of deposits, they are confirmed with bank-level regressions and independently of bank characteristics, are robust to controlling for news about natural resource discoveries, to dropping major mineral exporters, and to the existence of sovereign wealth funds. In addition, we find evidence that foreign assets and government deposits with commercial and central banks increase following a natural resource price shock. We also find that the higher government deposits with commercial and central banks results in higher government consumption, but this in turn does not lead to more private lending. Our results are not only statistically but also economically significant.
Compared to the counterfactual of a country growing at similar speed, a doubling of commodity price inflation induces a relative decline of deposit growth by 3.4%, but increases relative growth of foreign assets by 9.6% and government deposits with central banks by 19.3%, which in turn raises government consumption but not private lending. Overall, our findings are consistent with the negative long-term relationship between the reliance of a country on natural resources and financial sector development as well as the government as major beneficiary of natural resource booms while at the same time undermining the financial intermediation process. We also find important cross-country variation in that our findings hold primarily for countries with less developed institutional frameworks and repressed financial systems. On the other hand, we do not find asymmetry between increases and decreases in natural resource rents in their effect on financial sector deposits and lending.
Our paper adds to several literatures. First, we add to the literature on finance and
growth. An expansive literature has shown the positive relationship between financial development and economic growth (see Levine, 2005 , for an overview). There is also evidence that countries with better developed financial systems suffer less economic volatility and that well-developed financial systems can mitigate the impact of real sector shocks (Beck et al., 2006) . While the recent literature has shown the non-linearity between financial development and economic growth (e.g. Arcand et al., 2015) , there is evidence that natural resource based economies benefit at least as much from a well-developed financial system as non-resource economies (Beck, 2011) . We add to this literature by focusing on the effect of exogenous 6 Starting from the view that loans create deposits, rather than the other way around, we find similar results.
changes in natural resource rents on changes in financial system lending and deposits. Our results show the limited role of domestic financial sectors in absorbing and intermediating windfall gains from natural resource rents. Moreover, we relate to the debate on whether capital inflows are expansionary, because they lead to credit booms and rising output, or contractionary, through the appreciation of the currency. Blanchard et al. (2015) suggest that only non-bond flows are expansionary because they reduce the cost of borrowing. We find that non-bond capital inflows that are associated with natural resource windfalls tend to be only partially intermediated and may thus not decrease the cost of borrowing much. Rather, the expansionary pressure may come from non-intermediated investment, such as higher government consumption.
Second, we add to the literature on the determinants of financial development. While a large literature has focused on macroeconomic stability and the institutional framework underpinning financial transactions, using regression analysis with data averaged over longer time periods, we focus on the short-term association of variation of financial system lending and funding with short-term variation in natural resource rents. 7 Our paper adds to this literature by showing that windfall gains from natural resource rents are associated with reductions in deposit-taking and lending by banks and thus undermine financial sector development in natural resource rich societies.
Third, we add to the literature on natural resource rents (see van der Ploeg, 2011, for a recent survey). Mostly, this literature has focused on the relationship between natural resource dependence and national income growth and the reasons behind poor outcomes. For example, van der Ploeg and Poelhekke (2009ab) and Bhattacharya and Hodler (2014) find respectively that natural resource dependence can be a drag on economic growth by increasing macroeconomic volatility, which can be mitigated by more developed financial systems, but that low financial development itself may be a result of poor contract enforcement in resourcerich countries with weak political institutions. Furthermore, van der Ploeg and Venables (2012) explore several reasons why most countries are unable to turn natural resource wealth into optimal investment strategies. 8 However, they discuss the domestic financial sector mostly 7 This is also different from Bhattacharya and Hodler (2014) who relate the level of natural resource rents as a share of GDP to the level of financial development (private credit over GDP), with both averaged over five-year periods. They instrument rents over GDP with a country-specific price index of commodities. However, in our view, prices have direct effects on the financial system, for example by changing the value of collateral and the net present value of investment opportunities. When measuring financial development as bank deposits over GDP as a robustness exercise, they find a negative relationship significant at the 10% confidence level. 8 Van der Ploeg and Venables highlight issues of political economy such as weak fiscal discipline in combination with powerful lobbying for public funds leading to unproductive public spending (Tornell and Lane, 1999) (Bates, 1981; Robinson and Torvik, 2005; Afonso et al., 2010) .
The remainder of the paper is organized as follows. The next section presents our indicators of natural resource rents and financial sector development. Section 3 discusses the methodology and section 4 presents the main results. Section 5 offers a series of robustness tests and section 6 concludes.
Data
To test the relationship between financial deepening and natural resource windfalls, we use data for a broad cross-section of countries over the period 1971 to 2008, covering a period of high commodity price volatility (Jacks, 2013) . 10 This section describes the different data sources and variables. Appendix Table A1 reports descriptive statistics, definition, and source for each of the variables.
Natural resource rents
The literature has used different indicators to measure the reliance of economies on natural resources, ranging from the export share of natural resources in total exports to the importance of sub-soil wealth in a country's total wealth and giant oil field discoveries. In cross-country growth regressions on the long run impact of natural resource wealth these have been criticized for their lack of exogeneity as they are based not only on exogenous geology, but also on exploration effort, technology and extraction costs (and thus growth and institutions) that determine the degree of economic recoverability of resources (see for example the discussion in van der Ploeg and Poelhekke, 2010) . Recently, also the likelihood of giant oil der Ploeg and Poelhekke, 2009a) which calls for making more use of hedging, stabilization funds, and better macroeconomic management. There is also evidence that corruption increases after sudden windfalls (Svensson, 2000; Vincente, 2010) and that natural resource wealth can undermine institutional development (Beck and Laeven, 2006) . 9 These may change if resource wealth reaches citizens through handouts, subsidies or tax reductions; if the government reduces domestic debt or lends directly to the private sector through development banks; or if expectations on future taxes are changed. 10 Our sample period is constrained by the availability of data on natural resource windfalls as discussed below.
and gas field discoveries have been shown to depend on the quality of institutions, because exploration effort relies on the quality of institutions (Tsui, 2011; Arezki et al., 2016) .
To credibly isolate an exogenous shock, we need to disentangle windfalls due to exogenous world price shocks from changes in natural resource revenues due to less exogenous changes in quantities produced or extraction costs. Our main variable to test the effect of natural resource windfalls on an economy is therefore based on the World Bank (2011) data set on resource rents, which is defined as revenue net of extraction costs for the total of metals and mineral produced (including oil, gas, coal, bauxite, copper, lead, nickel, phosphate, tin, zinc, gold, silver, and iron ore) and is available up to 2008. 11 It is computed as total production times the world price net of unit cost of production. 12 There is a wide variation in our sample for total natural resource rents, ranging from zero to 116.5% of GDP. The log changes in total rents range from -627% to 546%, with a mean of 12%, suggesting substantial shocks to these economies. However, to identify the relationship between natural resource windfalls and changes in financial sector deposits and lending, we introduce a novel methodology to the natural resource literature and split the resource rents into its components.
Specifically, we split the log change of resource rents into (i) the log change in the Paasche price index 13 of metals and minerals, with base year 1970, to capture windfalls due to exogenous world price shocks, (ii) the log change in metal and minerals revenue (value of production) divided by the Paasche price index of metals and minerals 14 , which indexes windfalls due to changes in production, and (iii) the log change in Paasche unit production cost index of metals and minerals, with base year 1970. Most closely related to the concept of a 11 Available here: http://siteresources.worldbank.org/EXTEEI/Resources/Metals_and_Minerals_Rents.xls; http://siteresources.worldbank.org/EXTEEI/Resources/oil_and_gas_rents.xls; http://siteresources.worldbank.org/EXTEEI/Resources/Hard_Coal_and_Lignite_Rents.xls. More recent versions of the data no longer split minerals and no longer separate prices from production and unit costs. 12 The unit cost estimates are best for major producers, but partly imputed for other countries. If data for a single year was available, it was assumed that production costs remained constant in real terms using the US GDP deflator. Missing data between two different years with data were linearly interpolated. If no data was available then geographic proximity and similarity between the ratios of offshore active drilling rigs to total active drilling rigs between the two countries were used. See Bolt et al. (2002) for more details on the construction of unit costs. For this reason, we will always control for (changes in) unit costs but we do not interpret its coefficients. . The log first difference of this index for one good c is equivalent to the rate of inflation in good c. For multiple goods, it tracks the overall export price level faced by a country that produces a basket of goods. We choose the Paasche price index instead of a Laspeyres index that relies on base year quantities, because base year prices of all resources are known, while not all resources are produced in each country in base year 1970. In Table 11 we experiment with alternative chained indices with lagged weights and show that our results are robust. 14 We do not include quantities produced directly to facilitate summation over various units such as barrels of oil, cubic feet of natural gas and tons of metals.
windfall is the change in the country-and year-specific price index. A change in the world price of, for example oil, will only translate into a substantial windfall in those countries that produce a lot of oil. This is captured by the country-year-specific price index, which allows for mineral weights that are different for each country-year. By keeping changes in quantities and unit costs constant in the regressions, we can isolate the exogenous effect of a natural resource windfall induced by world price shocks. A windfall may also occur for given prices if new discoveries come into production. This is captured by the quantity index, although this source of windfall gain is less unexpected than a price-driven windfall and may be factored into fiscal policy. Also, a change in quantity produced may be the direct result of historical or expected price changes. Lastly, a windfall may occur through a drop in the production costs of resources.
The average price shock is 7.7% of GDP, while quantities change on average by 2.8% per country-year. 15 The average change in cost is 5.8%. Appendix Table A2 shows the correlation between changes in mineral rents and its components. We see that price shocks are by far the most important component as an one percentage point change in prices leads to more than twice as high a change in rents as an one percentage point increase in quantity and almost four times as high a change in rents as an one percentage point reduction in costs. Focusing on price changes thus not only allows us to isolate the exogenous component of changes in rents but also capture the economically most important component.
Financial development indicators
We use several standard indicators of financial sector development, used by the financial development literature over the past two decades. First, we use an indicator of domestic sector lending, notable Private Credit to GDP, a standard indicator of total lending by financial institutions to non-financial domestic private households and enterprises, normalized by economic activity. Later, we measure private lending as the volume of private credit and separately control for GDP. We also use an indicator of bank lending to central and local governments and to state-owned enterprises. Natural resource rents might lead to an easing on funding pressures by governments and government-owned enterprises if they can 15 Others have also used price indices to measure natural resource shocks such as Deaton and Miller (1996) , Bazzi and Blattman (2014) and Harding and Venables (2016) . However, they have used as weights the export volume by resource and country, with export shares often fixed to one base year. We believe however that the volume of production is more relevant since trade shares will underestimate resource booms that are (partly) consumed domestically, such as the recent shale gas boom in the United States. Moreover, we control for the change in quantity produced to separate relatively endogenous quantity-induced windfalls from exogenous price-induced windfalls. Finally, using only one base year will miss booms occurring though discoveries made after the base year.
rely on the higher income stemming from natural resource revenues. Alternatively, the pressure on banks to lend to governments and their enterprises might increase if higher natural resource revenues translate into higher political power.
Second, we use several indicators of deposits in the financial system, all taken from the IMF's International Financial Statistics, unless stated otherwise. Specifically, we focus on deposits by the (i) total financial system, including banks and non-bank financial institutions and (ii) banking system deposits. We also consider different sources of deposits. Specifically, we distinguish between (i) government deposits with central banks and (ii) government deposits with commercial banks 16 to investigate whether additional resource revenues result in more net savings by the government in the form of banking system deposits. Following previous research, we also use offshore bank deposits, i.e. the amount of deposits relative to GDP held outside the economy, based on data from the BIS. Previous research has shown a relationship between resource rents and off-shore bank deposits, especially in tax havens (Andersen et al., 2017) . We also use net foreign assets by commerical banks to test whether changes in resource rents are associated with higher funding of banks from abroad or higher investment by banks abroad.
In addition to aggregate indicators of financial development, we also use bank-level data from Bureau van Dijk's BankScope data set. Unlike the aggregate cross-country data, the timespan for these data is limited to 1987 to 2008. We use loan growth and deposit growth of banks and control for several bank characteristics in our analysis. We also interact changes in natural resource rents with specific bank characteristics to explore whether the relationship varies across banks.
Macro-indicators
In addition to financial system and bank indicators, we also explore the relationship between changes in natural resource rents and macroeconomic aggregates, including consumption and savings, taken from the World Bank's World Development Indicators, and gross assets and liabilities form Lane and Milesi-Ferretti (2007) . Specifically, we consider the relationship between changes in natural resource rents and changes in gross domestic savings, household and non-household financial consumption and central government consumption. In robustness tests, we also control for the level of institutional development, with data from the International Country Risk Guide (ICRG) and the financial liberalization database, put together by Abiad et al. (2008) .
Methodology
We 
where
, and are 3x3 matrices of parameters to be estimated. GDP is taken from the World Bank's World Development
Indicators and $ is the log difference of its deflator. All other right-hand-side variables affect all three dependent variables. The minimum lag order is chosen such that there is no remaining autocorrelation in the error term and insignificant trailing lags are dropped to maximize power. This means that both GDP and inflation are allowed to influence deposits contemporaneously, to ensure that we estimate the effect of a windfall on a measure of financial development relative to GDP's effect on the demand for financial services. Inflation may also move nominal GDP simultaneously, but we assume that deposits affect GDP and inflation only with a delay.
Since deposits are equal to income saved for future spending, we believe this assumption is justified.
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We estimate the baseline VAR and SVAR with iterated seemingly unrelated regression (based on feasible generalized least squares) to allow the error terms to be correlated and with the fact that the estimate of α with and without fixed effects is very close suggests that the bias is minor (Bond, 2002) . We perform Arellano-Bond GMM estimates as a robustness check (Arellano and Bond, 1991) . 19 Because matrix A is lower-triangular this is equivalent to a recursive VAR and we do not overidentify the SVAR.
perform a bootstrap to generate standard errors, where we resample from within each country.
However, because the models are nested the estimates collapse to OLS and we can also cluster the standard errors by country. As a robustness check we perform Arellano-Bond GMM estimates which instrument the endogenous variables with their lagged levels (Arellano and Bond, 1991) . The baseline specification is thus:
where ∆ = "∆# , $ % & and / are 1x2 matrices of parameters.
Our main parameters of interest are the . The short run elasticity of each variable is its coefficient, while the long run cumulative effect of a permanent shock is the (sum of the lagged) coefficient(s) divided by one minus the coefficient of the lagged dependent variable.
For example, a one unit permanent increase in ∆ leads to a 0∑ 2/"1 − % unit change in ∆ . However, because real commodity prices trend upwards in levels (Jacks, 2013) we first difference the data to make them stationary and focus on the short run effects of a shock to the annual change in natural resource prices, which tend to be relatively transitory. We run similar regressions for different measures of deposits and drop insignificant trailing lags of right-handside variables. When the left-hand-side is a measure of lending, we include deposits as a fourth endogenous variable and add lending to the front of the causal ordering.
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We also estimate this relationship at the bank-level, where the dependent variable is loan growth or deposit growth by bank j in country i and year t. In these regressions, we also interact the changes in natural resource shocks with bank characteristics to gauge whether the relationship between resource shocks and lending growth varies across banks with different characteristics. We will describe the regression set-up below.
Results
We start our empirical analysis with a regression of the level of natural resource rents on the level of financial system deposits and lending to replicate results that were previously established in the literature. 20 In Section 4.3 we explore the robustness to an alternative ordering.
The results in Table 1 confirm previous results that higher natural resource rents are associated with lower levels of financial development, even when controlling for the level of GDP per capita and an indicator of institutional development. The regressions control for country and year fixed effects, with standard errors clustered on the country level; thus, we are exploiting within-country and within-year variation in natural resource rents and financial development. The results hold for both the lending side of financial development (columns 1 and 2) as for the deposit-taking side (column 3). We also find a negative relationship between natural resource rents and the loan-deposit ratio in the banking system (column 4). The effects are not only statistically significant, but also economically meaningful. A one standard deviation in resource rents explains 8.6 percentage points different in Private Credit to GDP, 4.9 percentage points difference in Bank Deposits to GDP and 14.8 percentage points difference in the loan-deposit ratio, even after controlling for GDP per capita.
While these results are consistent with the previous literature, they do not control for endogeneity, as the share of mineral rents in GDP is not exogenous. We therefore split resource rents into its components and investigate year to year changes from now on. Before doing so, however, we first assess the relationship between changes in the components of natural resource rents and macroeconomic aggregates, to establish the aggregate effects of windfall gains as backdrop for the role of the financial sector in such aggregate effects.
Natural resource windfalls and macroeconomic effects
The results in Table 2 , columns 1-5 show that a sudden windfall as measured by a year to year change in the value of the mineral price index is positively associated with growth in total foreign gross assets (column 1), aggregate savings (column 2), household and nonhousehold consumption (columns 3 and 4) and government consumption (column 5).
Specifically, a 1% windfall leads to a 0.1% increase in foreign gross assets. This effect is net of revaluation of the dollar value of local currency assets induced by an appreciation of the real exchange rate. 21 A 1% windfall also leads to a 0.4 % increase in gross domestic savings and a 0.1% increase in household and in non-household consumption. Finally, a 1% windfall gain due to price increases results in 0.1% increase in the volume of government consumption.
These findings are in line with the theoretical optimal response to an unexpected windfall increase in income, as they are partially saved to smooth consumption (Van der Ploeg and 21 Real appreciation is measured as an increase in the log change in the price level of GDP relative to the US price level of GDP, with base year 2005, taken from the Penn World Tables 8.1 . Venables, 2012). As we include the lagged dependent variable, we are able to also compute the long-term effects of shocks to natural resource rents, by considering the ratio of the coefficient on price shocks and one minus the coefficient on the lagged dependent variable. We do not find that the long-term effect is much different from the short-term effect in most cases.
In column 6, we also find that a year to year change in the value of the mineral price index is associated with an increase in the volume of financial system deposits. While this result might seem surprising in the light of the negative correlation between natural resource rents and financial development found in Table 1 , the positive relationship between resource prices and deposits can be explained by the increase in GDP following resource windfalls.
When we add non-mineral GDP in column 7, the coefficient on natural resource price changes turns insignificant, while the coefficient on non-mineral GDP is positive and significant. When we finally add the change in total GDP in column 8 we find that price induced windfalls predict a relative decline in financial system deposits. The results suggest that an increase in GDP leads to more deposits, but when comparing the effect of an average change in GDP to the effect of a similarly sized change in GDP that is due to an unexpected mineral windfall, we find that windfalls predict a relative crowding out of financial system deposits. This is a novel finding in the literature, which we will explore further in the following. While the short-term effect of a 1% price shock is a -0.06% relative decline in financial system deposits, the long-term effect is -0.08%, thus somewhat stronger. The effect of an average price shock of 7.7% is thus a 0.6% decrease in deposits.
The negative relationship between changes in natural resource rents and deposits is mostly driven by price changes. While the change in natural resource quantity (due to a new discovery or expansion of production) enters negatively and significantly once we control for changes in non-mineral GDP or overall GDP, we find that a change in unit cost is positively associated with deposit volume, but significantly only as long as we do not control for GDP changes. We do not report these coefficients to save space, although they are always included.
In summary, the initial aggregate regressions suggest that the higher savings from natural resource windfalls are not saved through the financial system. In the following, we will explore the links between windfall gains and financial sector deposits and loans in more detail.
Natural resource windfalls and the relative decline in private sector deposits
The results in Table 3 confirm our findings of a negative association of windfall gains from natural resource rents and reductions in financial system deposits and present evidence for a crowding out of deposits in favor of foreign asset-holdings. In Panel A, we first present a VAR model of order 1, with three endogenous variables, namely growth of financial system deposits, GDP growth and inflation. Compared to the Table 2 regressions, we now also include the lag of both the dependent and of the other endogeneous variables, as well as several lags of the price, quantity and cost change variable of natural resource rents, thus relaxing the assumption of a common decline rate and estimating a 'rational autoregressive-distributed lag model'. We estimate the model with iterated seemingly unrelated regression (based on feasible generalized least squares) to allow the error terms to be correlated and perform a bootstrap to generate standard errors, where we resample from within each country.
The results in column (1) show that a natural resource windfall raises deposits on impact and the effect decays slowly over time, with short-term effect of a 1% price shock of 0.08%.
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The column (2) results show that such a price shock also raises GDP growth with twice the magnitude, though it is less persistent. We also find a positive impact of the price shock on inflation, an effect that is very persistent through the higher coefficient on lagged inflation (column 3). The twice as high impact of the price shock on GDP growth than on growth of financial system deposits is consistent with the finding of Table 2 that relatively less is saved in private accounts than one would expect from normal GDP growth on impact. The results in columns (4) to (8) show the corresponding finding for the growth of bank deposits, offshore bank deposits, growth in foreign assets (in banking institutions) and growth in government deposits with commercial banks and with the central bank. 23 We find similarly positive and significant effects as for the case of growth in financial system deposits, although a substantial variation in economic significance. Specifically, we find a much stronger effect of the price shock on growth in foreign assets than on growth in bank deposits and an even larger impact on growth in government deposits with the central bank. Offshore bank deposits do not change immediately, but respond strongly and positively after a delay of two to four years.
We next move to a structural VAR (SVAR) model, imposing the assumption that both GDP and inflation can influence deposits contemporaneously, that inflation may also move nominal GDP simultaneously, but that deposits affect GDP and inflation only with a delay. In terms of equation (2), we assume that matrix A is lower triangular and that ∆ = "∆ , ∆# , $ % & . Panel B of Table 3 shows the results. Compared to the VAR model in columns (1) to (3) of Panel A, we thus include contemporaneous GDP growth and inflation in 22 If the shock to the commodity price inflation would be permanent the long-term cumulative effect would be 0.36% = (0.078+0.067+0.043+0.044)/(1-0.354). 23 For conciseness, we do not report the GDP growth and inflation regressions for these results.
the regression of growth in financial system deposits (column 9) and the inflation rate in the GDP growth regression (column 10) The regressions confirm that a positive price shock results in a relative decrease in the volume of deposits (column 9) and an increase in GDP and inflation (columns 10 and 11). 24 We also find a strong positive contemporaneous relationship between GDP growth and growth in financial systems deposits, confirming that higher GDP growth also increases growth in financial system deposits, unless higher GDP growth is caused by a natural resource price shock. Compared to the counterfactual of a country growing at similar speed, a doubling of commodity price inflation induces a relative decline of deposit growth by 3.4%. Considering different categories of deposits, we find that bank deposits decrease significantly, while foreign assets increase significantly with a windfall gain due to a price increase, as do government deposits with central banks, while government deposits with commercial banks do not change significantly (columns 12 to 16). Offshore deposits initially decrease, but insignificantly, while they significantly increase with a delay.
We also tested, but rejected, asymmetric effects by splitting price shocks into positive and negative shocks. Positive and negative shocks were never of significant different magnitude (results not reported to save space, but available on request).
In Table 4 we examine how the higher governments deposits are being used.
Specifically, we regress the growth in government consumption and in private sector lending on contemporaneous and lagged growth in government deposits with commercial and central banks, on contemporaneous and lagged growth foreign asset holding, on contemporaneous and lagged growth in private sector deposits (only in column 2), the lagged dependent variable, financial development, contemporaneous and lagged inflation and (in column 2) contemporaneous and lagged growth. We find a strongly positive and significant impact of growth in government deposits with commercial and central banks on growth in government consumption and a contemporaneous (though smaller) impact of growth in government deposits with commercial banks on growth in private sector lending. We also find (not surprising) a positive impact of contemporaneous and lagged growth in private sector deposits on growth in private sector lending, but no effect of growth in foreign assets holding on either growth in government consumption or private sector lending.
Overall, the findings in Table 3 point to windfall gains from positive natural resource shocks accruing to government coffers, being held primarily with central banks and or in the form of foreign assets. Ultimately, (as shown in Table 4 ) part of the higher windfall gains held in government deposits with commercial and central banks find their way into higher government consumption. While private deposits (by enterprises and households) do increase after a price shock due to higher GDP, this gain is substantially smaller than under comparable increases in GDP due to non-resource shocks. Ultimately, this points to the financial system being by-passed when it comes to growth enhancing natural resource shocks and is consistent with the results in Table 1 of lower financial intermediation following resource shocks and the larger literature documenting less developed financial systems in resource-rich countries.
While so far we have focused mostly on the liability side of banks' balance sheet, we now turn to the asset side.
Natural resource windfalls and the relative decline in private credit
Does the decline in deposits translate into a decline in lending by banks? To answer this question, we now turn to regressions where the dependent variable is the log change in private credit. As before we first present simple regressions before turning to a structural VAR model.
The results are presented in Table 5 . Unlike before, we now work with 4 endogenous variables:
private sector lending, private sector deposits, GDP, and inflation.
The VAR results in columns (1) to (3) of Panel A show an increase in bank lending to the private sector following a natural resource price shock. First, we find in column (1) that windfalls are associated with increases in lending. However, most of this increase in lending is due to the change in deposits: adding the change in deposits in column (2) almost halves the effect of the windfall. The fact that the coefficient is below one, however, suggests that an increase in deposit funding is not completely passed into new lending. The effect is further reduced when we include the change in non-mineral GDP in column (3). In columns (4) to (7), finally, we run a SVAR model with private sector lending, private sector deposits, GDP, and inflation. We impose the same structural assumption as before and in addition assume that growth in financial system deposits, GDP growth and inflation can impact private sector lending growth, while private sector lending growth cannot impact any of the other three variables contemporaneously, but only through lags. In terms of equation (2), we again assume that matrix A is lower triangular but 4x4 and that ∆ = "∆6789:8; , ∆ 7<=>:?> , ∆# , $ % & . We find no significant impact of natural resource price shocks on private sector lending growth, positive and significant effects on GDP growth and inflation and (on impact) a negative and significant effect on growth in financial system deposits. A doubling of commodity price inflation reduces deposit growth by 3.7% and thus indirectly lending growth by 0.037*0.254= 0.9%. We also find a positive and significant contemporaneous impact of growth in financial system deposits and GDP growth on private sector lending growth and a negative contemporaneous effect of inflation. Similar to the effect on deposits, we thus find that when comparing countries with similarly booming economies as captured by total GDP growth, that those countries where the boom is induced by an unexpected positive shock to the exogenous world price of its basket of minerals do not experience an increase in lending and, if at all, a decrease. We conclude that an increase in natural resource wealth appears to crowd out financial intermediation by banks, mainly by reducing deposits.
In Panel B of Tale 5 we impose an alternative structural assumption on the SVAR.
Specifically, in line with the few that it is lending that creates deposits, we assume that lending growth, GDP growth and inflation can impact growth in financial sector deposits, while growth in financial sector growth can impact any of the other three only through lags but not contemporaneously. 25 Our results are very similar to the results in Panel A, with a negative contemporaneous effect of price shocks on deposits and a positive lagged effect. There is no significant effect of price changes on private sector lending, except for a positive effect in the fourth lag. As before, we find positive relationships between deposit and lending growth.
Overall, imposing an alternative structural assumption does not change our main conclusion of a crowding out of financial intermediation by banks following an exogenous increase in natural resource wealth.
When considering (in Panel C using our baseline ordering of variables) lending to the central government, state and local governments, and public companies, we find no significant effects, although these samples are also much smaller (columns 12-14) . 26 So far, we have focused on domestic lending. In columns (15) to (17) we investigate the foreign borrowing position of countries as a whole in the spirit of Manzano and Rigobon (2007) who highlight the issue of debt overhang: when commodity prices are high it becomes easier to borrow which may lead to debt crises once commodity come down. In columns (15) and (16) we therefore regress the change in log total gross liabilities from Lane and Milesi-Ferretti (2007) and national gross debt liabilities on our measure of windfall booms. National borrowing increases when unit costs increase (not reported in the table to save space), and price-driven windfalls lead to only some repayment. When we look at the change in net foreign borrowing of banks using IMF data we find that only quantity shocks lead to more foreign borrowing by banks (not reported in the table to save space), a result that is significant only at the 10% level, but no significant impact of natural resource price shocks (column 17).
In summary, compared to similarly booming economies, windfall gains from natural resource price changes result in lower deposits and no significant changes in lending to the private sector. Windfall gains from natural resource price gains are thus not intermediated through the domestic financial system. There is some evidence that national liabilities are being paid down, but this seems to go through government books rather than affecting banks' net foreign borrowings.
Does country heterogeneity determine the response of lending? The results in Table 6 show important cross-country variation in the relationship between natural resource windfall gains and private sector lending. As our sample contains natural resource rich countries at very different levels of financial development, here we present regressions on the relationship between price changes in natural resources and private sector lending across countries with different degrees of financial liberalization. Specifically, we interact the price change in natural resources with seven different indicators of a country's legal system quality (Rule of Law), dummy variables for the existence of credit controls, directed credit, interest rate controls, state ownership, restrictions on capital account transactions, and an overall financial reform index, based on the previous five dummy variables (with all variables four periods lagged), with data from Abiad et al. (2008) . While most of the coefficients on the concurrent and lagged changes in natural resource prices continue to enter insignificantly, some of the interactions enter significantly. Specifically, we find that lagged price changes have a positive effect in countries with higher levels of rule of law (column 1) and more liberalized financial system (as proxied by limited or no credit controls or directed credit, interest rate controls, government ownership or restrictions on capital account liberalization), as can be seen in columns (2) -(6). We also find that lagged price changes have a positive effect on private sector lending in countries with higher indices of financial reforms (column 7), an effect that holds even without controlling for deposits and GDP changes (column 8). These findings suggest that the insignificant relationships that we documented above between price changes and private sector lending is driven by financially repressed countries and countries with a poor contractual framework. This can also be interpreted as suggesting that many natural resource countries have limited absorption capacity in their financial systems due to financial repression and the lack of a conducive institutional framework.
Does the quality of lending deteriorate? The results in Table 7 show that natural resource related windfall gains result in higher non-performing loans in a country's banking system after two to three years. Here we regress the change in the share of non-performing loans in total loans (columns 1 and 2) and the log change in the total volume of non-performing loans (columns 3 and 4) and concurrent and lagged changes in price changes plus all the other variables we have included in previous regressions. We find a positive and significant change in the share of non-performing loans in total loans two years after a price increase in natural resources (columns 1 and 2) and a positive increase in the volume of non-performing loans two, three and four years after a price increase in natural resources. This can be interpreted as a decrease in the quality of lending decisions after a natural resource windfall gain.
Bank-level evidence of the effect of natural resource windfalls
We next turn to bank-level data to explore the robustness of our findings so far to the use of micro-rather than aggregate data. We have data available for almost 20,000 banks across 132 countries over the period 1986 to 2008. After conditioning on observables and dropping large clusters we are left with 1,601 banks in 105 countries between 1991 and 2008. 27 We include bank dummies, which also absorb country dummies. We modify the baseline model to include bank-level units of observation and regress:
where F is a bank-year level observation on the log of total deposits and short-term borrowing or log gross loans, P is the natural resource price index, Q the natural resource quantity index, UC the natural resource unit cost index, X is an array of control variables at the country-year level including initial financial development, the rate of inflation and GDP growth, Z is an array of standard bank-year level characteristics including log total assets (size of the bank), net loans over total assets, and the non-interest share of total operating income, i denotes country, b bank, and t year. We include bank (cb) fixed effects and cluster standard errors at the country level. We also test for the differential effect of resource rent shocks on banks of different ownership. Specifically, we conjecture that foreign-owned banks might be less susceptible to the effects of natural resource rents, given their possible reliance on parent bank funding and lower susceptibility to government's moral suasion.
The results in Table 8 show that changes in resource prices significantly reduce the bank-level volume of deposits for countries that otherwise experience similar growth rates, supporting our earlier findings at the country level. The coefficients in the bank-level regressions are of similar size as the regressions on the country-level. Specifically, a 10% increase in natural resource prices results in a 1.3% reduction in deposits. These regressions control for bank-fixed effects and the global growth in deposits. When exploring differences across banks of different ownership (column 2), we find no significant difference between domestic and foreign-owned banks.
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The bank-level regressions also show a negative, though not significant impact of natural resource price shocks on private sector lending growth as the aggregate regressions in Table 5 . As before, we find no differential effect across banks of different ownership.
Finally, the results in columns (5) and (6) show a significant positive relationship between resource price shocks and banks' investment into government securities.
Specifically, a 10% positive shock to natural resource prices results in a 2.4% increase in banks' government holding (column 5), unless the bank is foreign-owned, in which case the effect is a negative one if one adds up contemporaneous and lagged effects.
In summary, the bank-level regressions confirm our aggregate regressions in that natural resource price shocks result in lower growth in financial system deposits and no significant impact on bank lending. At the same time, banks hold more government securities following a natural resource price shock. As in the case of the aggregate regressions, it is important to note that these results are effectively comparing a positive growth shock due to natural resource rents with a positive growth not due to natural resource rent changes. While there is some evidence for bank-level variation, such as foreign banks not increasing their government security holdings after a natural resource rent shock, overall this evidence points again to a process of dis-intermediation following exogenous natural resource rent increases, consistent with the overall story of a natural resource curse in the financial sector documented in the literature.
Robustness
In this section, we subject our baseline regressions of changes in deposits and private sector lending to a series of additional robustness tests. First, we control for giant oil and gas field discoveries as additional exogenous source of variation in natural resource rents. Second, we gauge whether our findings are robust to dropping the largest natural resource producers for whom the assumption of being a price taker might not necessarily hold. Third, we consider the differential effects of windfall gains from natural resource rents across countries with and without sovereign wealth funds. Finally, we test the sensitivity of our findings to the use of different price indices.
Controlling for giant oil and gas field discoveries
The literature has recently started to use discoveries of giant oil and gas fields to identify the effects of natural resources. For example, Arezki et al. (2015) use a dataset from Horn (2003) on giant oil discoveries (i.e., at least 500 million ultimately recoverable barrels) to isolate the precise timing when expectations change and find that the investment ratio turns positive and the ratio of the current account to GDP turns negative for the first few years after a giant oil discovery while the current account becomes positive after five to seven yearswhen production on average starts. Our focus is on the short run effects of an increase in natural resource revenue, rather than anticipation effects of discoveries which may happen long before the revenue starts flowing. Nevertheless, to see if such giant discoveries affect our results, we use the same data base and include lagged effects of discoveries in our baseline model. First, we use dummies equal to 1 in any year between 1960 and 2003 that a country discovers at least one oil or gas field with a size of at least 500 millions of barrels of oil equivalent (MMBOE) ultimately recoverable reserves, zero otherwise. 29 Second, we measure discoveries as the log of field size in terms of ultimately recoverable reserves discovered.
The results in Table 9 show that these discoveries do not affect our main results, nor when we limit ourselves to shocks to producers of hydrocarbons (coal, oil and gas). We still find a relative decline in bank deposits following a resource price shock. Similarly, we find no significant impact of natural resource price shocks on private sector lending. The discoveries themselves tend to decrease deposits with a delay of 6 years and private sector lending with a 29 A factor of 1/.006 is applied to convert gas in trillions of cubic feet to equivalent million barrels of oil.
delay of 2 years, but the effects are small. 30 However, reinterpreting discoveries of oil and gas field as an even more exogenous measure for increases in natural resource wealth confirms our finding of a crowding out of financial intermediation by banks following an increase in natural resource wealth.
Price takers versus price makers and top quartile of resource producers
So far we have assumed that world price shocks are exogenous and that by controlling for changes in quantities and costs we can identify exogenous natural resource windfalls due to world price changes. Some producers of natural resources produce a large share of world supply, however. These countries possess some unknown degree of price setting power. In Table 10 we exclude from the sample each metal or mineral's main producer. Specifically, we calculate for each country the average production of each commodity over time and drop the top producer for each commodity. 31 The baseline results are robust to this exercise, with a negative and significant effect of natural resource price shocks on deposits and a negative but insignificant effect on private sector lending.
Conversely, when limiting the sample to the most resource dependent countries, we find even stronger effects, with the negative effect on private sector lending now turning significant. The larger the degree of natural resource dependence (the average share of total resource rents in GDP) of an economy, the more adversely affected is the financial sector.
Sovereign wealth funds
Natural resource rich countries have different regulatory frameworks, ownership structures and taxation systems to appropriate gains from natural resource exploitation. While a detailed analysis of these differences is beyond the scope of this paper, we focus on one specific element in this framework, sovereign wealth funds. 30 In Arezki et al. (2015) , the effect on the savings rate enters with 10% confidence in lags 8 and 9. Partly, this could reflect that we include all oil, gas and coal production and thus include many more and smaller fields, such that we combine the effect of new production from fields and declining production from existing fields. However, by measuring production of hydrocarbons directly, we also allow for new technology to increase production in existing fields, while Arezki et al. (2016) assume that fields decrease production over time by a power law since geological pressure declines over time. That is true of any well, but it is not necessarily true of a field, in which additional wells may be drilled to increase production (see also Anderson et al., 2017) . In fact, we find nearly zero correlation between lags of discovery and changes in country level oil and gas production. 31 Although we observe 15 metals and minerals we drop 9 countries because some countries are the largest producer in multiple commodities. We drop Australia, Canada, Chile, China, Germany, Mexico, Saudi Arabia, South Africa, and the United States. We also tried dropping all OPEC members, but this did not change the results.
Countries with sovereign wealth funds might be better able to smooth external shocks by for example keeping resource revenues in offshore accounts rather than letting all of them flow into the domestic economy. Norway for example, invests oil revenue directly abroad and only consumes the annual return on investment. We attempt to control for this possibility by constructing an indicator equal to 1 for each country-year in which a country has a natural resource based sovereign wealth fund. This is admittedly a crude measure because there is wide variation in the size of funds, their political independence and their management. 32 With this caveat in mind, our regressions presented in Table 11 show significantly stronger negative effects in both the short and the long run (adding up all the coefficients of the lags) on both deposits and lending for countries with a sovereign wealth fund. However, this effect is due to major oil exporters having sovereign wealth funds, such as Saudi Arabia. Deposits, but not lending, actually grow for non-OPEC member countries with sovereign wealth funds (-0.036 + 0.086 = +0.05), which fits the experience of Norway. The differences in the way in which SWFs are run thus matters for the degree of intermediation by the private sector of windfall resource revenue.
Varying price index methodologies
Lastly, we show the robustness of our findings to the use of different price indices. We have so far used the Paasche price index with base year 1970, but another commonly used index is the Laspeyres chained index, where we allow the base year to change over time.
Specifically, we allow for the index to be chained to weights lagged one to three years. Table   11 shows that these choices do not affect the main result that deposits decline significantly with a natural resource price shocks while there is a negative but insignificant effect on private sector lending.
Conclusion
An extensive literature has shown that natural resources can exacerbate challenges of macroeconomic management. Another extensive literature has shown the importance of the financial system for economic development. Our results show that the financial system plays a limited if any role in absorbing windfall gains, especially in country with less conducive institutional frameworks and repressed financial systems. Specifically, controlling for the level of financial development, inflation, GDP growth and country fixed-effects, we find a relative decline in the volume of financial sector deposits in countries that experience an unexpected natural resource windfall.
Compared to the counterfactual of a country growing at similar speed, a doubling of commodity price inflation induces a relative decline of deposit growth by 3.4%, but increases relative growth of foreign assets by 9.6% and government deposits with central banks by 19.3%, which in turn raises government consumption but not private lending. Moreover, we find that the relative volume of loans at the bank level also declines, although the decline in lending at the aggregate level is mostly due to the decrease in deposits.
The smaller role for the financial sector in intermediating the resource boom may be a
reason why the quality of investment decisions decreases (as proxied by an increase in the share of non-performing loans) and may help to explain why natural resource rents tend be associated with slow aggregate growth in countries with less developed (financial) institutions. Our results thus stress the importance of financial system development for economic growth, including in resource-rich countries. Strengthening financial institutions and financial reform is essential to turn future windfall natural resource income into more productive investment. Table 2 The effect of natural resource windfalls on deposits without and with controlling for GDP growth ∆ log financial system deposits Notes: This table shows OLS regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index) on aggregate savings, investment and consumption behavior. Columns 6 to 8 estimate the effect on total financial system deposits, sequentially controlling for the growth rate in non-mineral GDP and total GDP. By controlling for total GDP growth we estimate the differential effect of a windfall on countries that experience similar booms or busts but who experience them for different reasons. Robust standard errors are clustered by country shown in parentheses. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. 1975-2008 1997-2008 1975-2008 1975-2008 1975-2008 R- Notes: This table shows OLS (except columns 1-3 and 9-11) regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index) on savings behavior. Insignificant trailing lags of the windfall shock are dropped in 12-16. s is the maximum included lag length of the windfall shock. Panel A (regressions 1-8) estimates a reduced form VAR, while Panel B (regressions 9-16) estimates an SVAR without a contemporaneous effect of deposits on GDP. See Section 3 for more details. Columns 1-3 and 9-11 each show the result of seemingly unrelated regression, where the Breusch-Pagan test rejects the H0 of independence of the three equations. Columns 4 and 11 estimate the effect on total bank deposits only. Columns 5 and 12 estimates the effect on foreign assets held by banking institutions. Columns 7-8 and 15-16 estimate the government's savings behavior with banks and with the central bank, respectively. By controlling for total GDP growth we estimate the differential effect of a windfall on countries that experience similar booms or busts but who experience them for different reasons. Robust standard errors are clustered by country shown in parentheses, except in columns 1-3 where standard errors are block (country) bootstrapped. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. 
Do government deposits lead to spending or to lending?
∆ log private-sector deposits with banks (t-2) ∆ log GDP ∆ log foreign assets (banking institutions) ∆ log foreign assets (banking institutions) (t-1) ∆ log foreign assets (banking institutions) (t-2) ∆ log foreign assets (banking institutions) (t-3)
∆ log private-sector deposits with banks ∆ log private-sector deposits with banks (t-1)
∆ log government deposits with central bank (t-2)
∆ log government deposits with central bank (t-3)
∆ log government deposits with banks ∆ log government deposits with banks (t-1)
∆ log government deposits with banks (t-2)
∆ log government deposits with banks (t-3)
∆ log government deposits with central bank ∆ log government deposits with central bank (t-1)
Notes: This table shows OLS regressions to estimate the effect of government deposit growth on government consumption and private lending. Robust standard errors are clustered by country shown in parentheses. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. -0.002*** -0.001*** -0.001*** -0.001*** -0.000*** -0.000*** 0.000 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 1971-2008 1971-2008 1971-2008 1975-2008 1975-2008 1971-2008 R- 
Natural resource windfalls and the relative decline in private credit
Notes: This table shows OLS regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index) on lending behavior by the financial sector. Columns 2 through 5 estimate the effect on total private credit, sequentially controlling for the growth rate in deposits, non-mineral GDP and total GDP. By controlling for total GDP growth we estimate the differential effect of a windfall on countries that experience similar booms or busts but who experience them for different reasons. Columns 6 to 8 estimate the lending bahavior of the financial system to different levels of governments. Columns 9 and 10 estimate the effect on forreign borrowing for net debtors (column 9) and all countries (column 10). Robust standard errors are clustered by country
Notes: This table shows OLS (except columns 4-11) regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index) on lending. Insignificant trailing lags of the windfall shock are dropped in 12-14 and 17. s is the maximum included lag length of the windfall shock. Regressions 4-7 and 12-17 estimate an SVAR and assumes no contemporaneous effect of lending, which has no immediate effetc on deposits, which in turn does not affect GDP contemporaneously, which in turn does not affect inflation immediately. In contrast, regressions 8-11 estimate an SVAR with a causal ordering that assumes no contemporaneous effect of deposits, which has no immediate effetc on lending, which in turn does not affect GDP contemporaneously, which in turn does not affect inflation immediately. See Section 3 for more details. In columns 12-17 we have suppressed the equations for deposits, GDP and inflation to save space. Robust standard errors are clustered by country shown in parentheses, except in columns 4-11 where standard errors are block (country) bootstrapped and estimates are obtained by seamingly unrelated regression. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. 1991-2008 1991-2008 1991-2008 1991-2008 1991-2008 1999-2008 R- Table 10 Robustness: Selected samples ∆ log private credit ∆ log financial system deposits Notes: This table shows OLS regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index) on deposit and credit growth, where we restrict the sample first to countries with no market power in any mineral (columns 1 and 2), and to only the most natural resource dependent countries (columns 3 and 4). Insignificant trailing lags of the windfall shock are dropped. s is the maximum included lag length of the windfall shock. Robust standard errors are clustered by country shown in parentheses. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. Notes: This table shows OLS regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world (∆ log mineral price index) on credit growth. s is the maximum included lag length of the windfall shock. We interact the windfall with a dummy equal to 1 for years in which, respectively, a country has a sovereign wealth fund (SWF), a non-OPEC country has an SWF, and an OPEC member has an SWF. Insignificant trailing lags of the windfall shock are dropped. Robust standard errors are clustered by country shown in parentheses. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively. 1973-2008 1976-2008 1980-2008 1975-2008 1976-2008 1980-2008 R- Table 12 Robustness: Price shocks based on unchained (baseline) versus chained price indices ∆ log total deposits and short-term borrowing ∆ log private credit
Notes: This table shows OLS regressions to estimate the effect of unexpected and exogenous windfall in natural resource revenue based on world prices (∆ log mineral price index, Paasche base year 1970) on deposit and credit growth. s is the maximum included lag length of the windfall shock. ∆ log mineral price index, Laspeyres chained to t-1 allows the base year to vary but sets the base year for time t at year t-1. ∆ log mineral price index, Laspeyres chained to t-1 allows the base year to vary but sets the base year for time t at year t-2. ∆ log mineral price index, Laspeyres chained to t-1 allows the base year to vary but sets the base year for time t at year t-3. Robust standard errors are clustered by country shown in parentheses. A constant and country fixed effects are included but not shown. ***, **, * correspond to the 1%, 5%, and 10% level of significance, respectively.
